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Year 11 Mathematics Extension 1 outcomes

A student:

ME11-1 uses algebraic and graphical concepts in the modelling and solving of problems
involving functions and their inverses

ME11-2 manipulates algebraic expressions and graphical functions to solve problems

MEI11-3 applies concepts and techniques of inverse trigonometric functions and simplifying
expressions involving compound angles in the solution of problems

ME11-4 applies understanding of the concept of a derivative in the solution of problems,
including rates of change, exponential growth and decay and related rates of
change

MEI11-5 uses concepts of permutations and combinations to solve problems involving
counting or ordering

ME11-6 uses appropriate technology to investigate, organise and interpret information to
solve problems in a range of contexts

ME11-7 communicates making comprehensive use of mathematical language, notation,

diagrams and graphs



2025 Year 11 Yearly Examination
Mathematics Extension 1
Multiple Choice Answer Sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.
Sample 2+4= (A)2 (B)6 ©) 8 D) 9

A O B @ c O D O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

A@ BN CO D O

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.
correct
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2025 Year 11 Yearly Examination

Mathematics Extension 1

General Instructions

Reading time: 10 minutes

Working time: 120 minutes

Write using black pen

Calculators approved by NESA may be used

A reference sheet is provided

Answer multiple-choice questions on the multiple-choice answer sheet provided

For questions in Section II, show relevant mathematical reasoning and/or calculations

Total Marks:

Section I 5 Marks

e Attempt Questions 1 -5
e Allow about 10 minutes for this section

Section II 83 Marks

e Attempt Questions 6 - 11
e Allow about 110 minutes for this section






Section 1

S marks

Attempt Questions 1 — 5

Allow about 10 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 5

Question 1

1
The curve y = 2xs3 is reflected in the line y = x.

What is the equation of the reflected curve?

3

X
A)Y =12
3
By y=7
3
0 y="=
x3
D)y =+
Question 2

The diagram below shows the graph of ¥ = a(x +b)(x + c)? (x + d)g‘

What are the possible values of a, b, c and d ?

yJL

A) a=1,b=1,¢c=-2,d= -1

B) a=1,b=2,c=-1,d=1
C) a=2,b=2,c=-1,d=1
D) a=2,b=2,c=1,d=-1

Examination continues next page...



Question 3

For what values of k does the polynomial P(x) = (k3 — k)x* + (k? — k)x3 + x? have degree 3?
A) k=-1
By k=—-1ork=0
C) k=—1lork=1

D)k=-1,k=0o0rk=1

Question 4
Evaluate sin 25°cos 20° + cos 25° sin 20°,
1
A) =
B) 2
1
0) >

D) V2

Question 5

A function is defined by f(x) = —vV4 —x? for0 < x < 2.

Which of the following represents the inverse function of f(x)?

A) fl(x)=—V4—x2for0<x <2
B) f1(x) =V4—x2for0<x <2
C) f7l(x) = Va4 —x2for—2<x<0
D) f'(x) =V4—x2for—2<x<0

Examination continues next page...



Section 11

83 marks
Attempt Questions 6 - 11
Allow about 110 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section II, your responses should include relevant mathematical reasoning and/or
calculations.

Question 6 (16 marks) [START A NEW PAGE]

a) Consider the function P(x) = x* — x3 + x? — 3x — 6.

i. Show that x = —1 and x = 2 are both zeros of P(x). 2
ii. Factorise P(x) completely. 3
iii. Sketch the graph of y = P(x) showing x-intercepts and y-intercepts. 1
iv. Hence, solve the inequality x* — x3 + x2 — 3x — 6 < 0. 1

b) If a,B,Y are the roots of 2x3 — 5x — 3 = 0, find the values of

i a+ B +y 1

i af + ay +By 1
1

i, o BTy 2

c) A polynomial P(x) has a remainder of 2x + 1 when divided by x? — 5x + 6. 2

What is the remainder when P(x) is divided by x — 3?

d) A polynomial P(x)of degree 4 has a double zero at x = 2 with the other two zeros 3
being k and -k&. When x = 1, P(x) takes the value 8 and when x = 3, P(x) takes the
value 80. Find the possible values of £.

Examination continues next page...
3



Question 7 (14 marks) [START A NEW PAGE]

2x
a) Solve forx: — = x.
1-x

b) Consider the function f(x) = x? — 2, in the domain 0 < x < 4.

i.  Find the inverse function f~1(x) and state its domain.

ii.  On the same diagram sketch the graphs of the function f(x) and the inverse
function f~1(x) showing the coordinates of the endpoints, point of intersection
and the intercepts on the axes.

1
¢) If f(x) = x? — 1, sketch the graph of y = ) labelling all intercepts and asymptotes.

d) A function is defined parametrically by:
x =5cos(2t) +1 and y = 5sin(2t) — 1.

Find the Cartesian equation of this curve.

Examination continues next page...



Question 8 (13 marks) [START A NEW PAGE]

a) A picnic is arranged for 4 adults and 4 children at the zoo.
In how many ways can:

1. they queue in a line to get in?
i1. they sit around a circular picnic table if the children and the adults alternate?

iii. each adult pairs up with a child to catch the cable car down to the ferry?

b) A committee of 5 people are to be chosen from a group of 6 men and 5 women.
In how many ways can they be chosen if :
1. there are no restrictions.

il. a majority of men is on the committee.

c) There are two identical black marbles and four identical white marbles arranged in a row.
i. How many different arrangements are possible?

ii. How many different arrangements of just four of these marbles are possible?

d) There are n seats around a circular table and » people need to be arranged around the table.
i. In how many ways can the people be arranged?
ii. Find the probability, in terms of n, of three particular people sitting together.

Give your answer in simplest form.

Examination continues next page...



Question 9 (13 marks) [START A NEW PAGE]

a) Ten members of a sporting team have the numbers 1 to 10 on the back of their
jumpers. What is the minimum number of players that need to be chosen to ensure that

at least one pair of players have numbers that add to 12? Explain your answer.

b) Expand the expression ( 2a — b)*.

8
c) Find as a rational number, the coefficient of x in the expansion of (x2 + %) .

d) i. Write down the binomial expansion of (1 + x )™.

ii. Hence, show that (3) +(3) + (5) +...= (D) +(H) + (D) + ...

e) In the expansion of (1 + 2x)™ , the ratio of the coefficient of the term in x* to that

of the term in x® is 5 : 8. Find the value of n.

Examination continues next page...



Question 10 (14 marks) [START A NEW PAGE)]

o 14V3
a) Show that sin 75° = Wik
. 0 sin 6
b) Given that t = tan —, show that =t.
2 14+cos @
c) Prove the identity:
cos x—cos (x+2y) — sin(x + y)

2siny

d) Using the double angle formulae, prove the identity:

sin3 0 = 3 sin @ — 4sin30.

e) 1i.Show that (a + b)(a? —ab + b?)=a3 + b3.

. 1 3cos?260
ii. Hence, prove that cos® 8 + sin®g = n + ”

Examination continues next page...



Question 11 (13 marks) [START A NEW PAGE]

sin 24 cos 24

a) Prove that — — = secA.
sin A COS A

b) If tan A and tan B are the roots of the equation 4x% — 3x — 3 = 0,
find the value of tan (4 + B) .

1
o) IfcosAz%and sin B = where 0 < A < 90°and 0 < B < 90°
Show that A = 2B.
d) Given that cos 20 = —2sin?6 — sin 26, find the value of tané.

e) Use the product to sums results to show that:

4 cos4x cos2x cosx = cos7x + cos 5x + cos3x + cos x.

End of Examination.
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